The purpose of this paper is to examine the quality of life (QOL) among mothers with a child with Down syndrome using The World Health Organization Quality of Life scale instrument. A convenience sample of 161 mothers was accessed through the various institutions which provide interventional or educational programmes to children with disabilities within two of the regions of the Borneo State of Malaysia (Sarawak). Nearly half of the group of mothers perceived their QOL as neither poor nor good (n = 73). An overall QOL score of 14.0 Ϯ 1.84 was obtained. The highest and lowest domain scores were found for social relationship domain (Mean = 14.9 Ϯ 2.1) and environmental support domain (Mean = 13.3 Ϯ 2.1) respectively. Correlation analysis of selected background variables (i.e. locality, education, income and marital status) and overall QOL indicated rho (161) = 0.22-0.28 (P < 0.01). Inverse correlation between maternal age and overall QOL score was indicated, with rho (161) = -0.17 (P < 0.05). Linear regression analysis indicated that the combination of these few variables together accounted for 14.5% of the QOL variability in the sample. Findings point to implications for priorities of care provisions by policy-makers and care professionals in their practice.
INTRODUCTION
Mothers of a child with the diagnosis of Down syndrome (DS) were reported to be dealing with an ongoing, chronic situation in supporting their child's various needs throughout their life. 1 Having a child with the unexpected diagnosis was reported as emotionally overwhelming and stressful for some families. [2] [3] [4] [5] An increase in the risk for stress, exhaustion and more negative effects and poor health as result of having a child with a disability was reported. 6 World Health Organization defines quality of life (QOL) as the 'individual's perception of his/her position in life in the context of the culture and value system in which he/she lives and in relation to his/her goals, expectations, standards and concerns'. It is viewed as a 'subjective evaluation which is embedded in a social, cultural and environmental context', and is 'multidimensional', incorporating the individuals' perceived physical health, psychological state, social relationship with others and their relationship to salient features of the environment. 7 Previous studies have highlighted the need to examine the multidimensional, holistic concept of QOL to determine the well-being and needs of mothers of a child with disability. 8, 9 From several studies across different sociocultural contexts, parents (or mothers) having a child with disabilities were reported to perceive lower QOL in relation to their psychological well-being and physical health, as compared with mothers who had children who were non-disabled or 'typically' developing, due to increased care demands. 4, [10] [11] [12] The lack of family economic or material resources and its strong association with dissatisfaction with life, higher levels of psychological stress and decreased level of wellbeing among mothers with a child with disabilities has been cited. 12 Significant association of mothers' employment, education level and ethnicity with mothers' stress index is also being reported. 13, 14 Many of the studies related to parents' or mothers' experiences and perceived QOL were conducted in Western developed countries. Although this does not negate the value of the findings, there are fundamental differences between these countries and Malaysia in terms of the cultures and health-care systems which will have an impact in parents' experiences of care. 15 Findings of these studies might therefore not be relevant to a culturally diverse country such as Malaysia. Furthermore, the geographical characteristics and the relatively less developed infrastructure such as the public transport system and the inaccessibility to service provision are issues of concern, in particular, for many of the rural communities. 16 However, the effects of having a child with DS on the QOL of Malaysian women are not known. In this study, we aimed to examine the perceived QOL among mothers with a child with DS, and also the relationship between selected background variables (i.e. locality, education, income, maternal age, marital status, employment, religion and ethnicity) and their QOL. Insights into mothers' perceived QOL in relation to different life domains could serve to influence policy-makers in developing care priorities and strategies to be put in place. 16 The findings will also add on to the knowledge base and insights in relation to mothering a child with DS in a socioeconomically and culturally diverse setting.
METHODS
A cross-sectional approach using the 26-item The World Health Organization Quality of Life scale (WHOQOL-BREF) instrument 7 to assess the four life domains of mothers, namely their physical health, psychological wellbeing, social relationship with others and environmental support domains, was adopted in this study. The QOL instrument uses the 5-point Likert-type scale to elicit participants' responses in relation to their four main life domains. These are the seven-item domains (DOM): 1 physical health; the 6-item DOM 2 psychological wellbeing; the 3-item DOM 3 social relationship and the 8-item DOM 4 environmental support. Also included are two single-item questions related to rating of QOL (question (Q. 1) and satisfaction with own health (Q. 2). Prior to the study, the QOL instrument was pilot-tested among 30 mothers from a mix of ethnic backgrounds and from both rural and urban locations. It indicated an acceptable internal consistency reliability of Cronbach's alpha coefficient of 0.7-0.9. The content validity was checked by nursing experts.
Ethics approval was obtained from the various gatekeepers. Informed consent was obtained from the mothers before data collection. The 30 mothers who participated in the pilot study were not included in the main study. In total, 161 participants who were the biological mothers of a child (aged 18 years and younger) having DS were accessed from the various institutions that provided interventional or educational programmes to children with disabilities. These institutions were located within and nearby the capital city of Kuching and the rural region of Samarahan Division within the Borneo State of Malaysia (Sarawak) . By accessing participants from the different regions of Sarawak, mothers of different socioeconomic backgrounds and ethnicity were recruited. They were reassured of their anonymity regarding their identity and confidentiality with regards to the data collected.
Data collection took place from the beginning of September 2009 until end of January 2010. Those who consented to participate were given the questionnaires of the language that they could understand, either in English, Bahasa Malaysia or Mandarin. These were administered by the main author and collected back immediately upon completion. However, due to logistic constraints in some other institutions, assistance from the staff-in-charge was requested for the with questionnaire distribution. Questionnaires were self-administered except for those who had difficulty with literacy ability; assistance was provided as needed.
Descriptive statistics in terms of frequency and percentage were used in the analysis of demographic variables. The mean of all the 26 items and domain items were calculated to determine the overall QOL and the four domain-specific QOL scores respectively. Spearman's rank-order correlations were used to assess the correlation between the selected demographic variables and the overall and domain-specific QOL scores; linear regression analysis was employed to account for the QOL variance in the sample.
RESULTS

Background characteristics of mothers
Participating mothers consisted of mainly of Malays (47.2%), Chinese (20.5%), Bidayuhs (18%) and Ibans (11.2%) ( Table 1 ). The majority of them embraced one of the three main religions in Malaysia, namely Islam, Christianity or Buddhism. Among the mothers, a small percentage of them were single (n = 10), while the rest were married and stayed with a spouse. The mothers' age ranged 22-65 years old, and the mean age (in years) was 43.67 Ϯ 8.49. A significantly large percentage of them (41%, n = 66) attained education until primary school level or below (Table 1) . In relation to household income, nearly half of the group (40.4%; n = 65) reported income of < RM 500. This is considered as below the poverty line income of RM 830 household income in 2009. 17 Almost half of the group did not have the means to have a car to move around, but had to depend on motorcycles or public transport (Table 1) .
There were some differences in background characteristics of mothers between those from the rural and those from the urban location. Bigger number of mothers from the rural location attained relatively low education and income levels as compared with those in the urban location (Table 2) .
Childcare-related information
Among the mothers from the different ethnicities, more than one third of them (39.8%; n = 64) indicated not getting any other family support while the rest received support and help from the child's grandparents, siblings or aunties (Table 3) . Among those who were single (n = 10), five (50%) did not have access to other family support (Table 4) . All of the mothers sent their children to attend at least one of the service provisions, which could be school-based special education integrated programmes, communitybased rehabilitation centres run by the Social Welfare Department or clinic-based intervention programmes. It is noted that 46 of them (28.6%) sent their children to two or more of these programmes (Table 5) .
QOL-related findings
A composite mean score of 14.0 Ϯ 1.8 (possible scores range between 4 and 20) obtained indicated mothers' overall QOL (from the 26 items) ( Table 6 ). Findings indicate some variations among QOL of the four life domains. The highest and lowest domain scores were found for the DOM 3 (social relationship, Mean = 14.9 Ϯ 2.1) and DOM 4 (environmental support, Mean = 13.3 Ϯ 2.1) respectively. The higher domain score which was obtained for DOM 3 (social relationship) indicated mothers' level of satisfaction in this domain. Lower domain score of the DOM 4 (environmental support) denoted mothers' relative dissatisfaction (Table 6 ).
Nearly half of the group of mothers indicated their QOL as neither poor nor good (45.3%; n = 73); only a few (n = 10) perceived it as 'very good' (Q. 1). Less than half of the group (42.2%; n = 68) indicated being 'satisfied' with own health (Q. 2) ( Table 7) .
Relationship between selected background variables and QOL
Correlation analysis answered the research objective which was to examine the relationship between selected background variables (rural-urban locality, education, income, maternal age, marital status, ethnicity, religion and employment) and mothers' QOL. Besides correlation with the overall QOL, each of these selected variables was also correlated with the domain-specific QOL for a more precise and clarity in understanding ( Table 8) . As both Shapiro-Wilk and Kolmogorov-Smirnov tests of normality indicated P < 0.05 for two of the domains, thus normal distribution of data cannot be assumed. Nonparametric analysis using Spearman's rank-order correlation was run to examine the relationship between the selected background variables, the overall QOL and domain-specific QOL.
Rural-urban locality, education and income levels
Positive correlation of locality with overall QOL, rho (161) = 0.24 (P < 0.01), indicated that those from the rural locality are more likely to score lower in overall QOL. Locality is also significantly correlated with mothers' perceived QOL of physical health and environmental support domains, with rho (161) = 0.19 and 0.29 respectively, both with P < 0.01.
Education and income levels were shown to be significantly correlated with overall QOL, with rho (161) = 0.28 and 0.23 respectively. These two variables were also significantly correlated with mothers' QOL of DOM 4 environmental support of a moderate strength, with rho (161) = 0.30-0.31 (P < 0.01). These positive significant correlations indicate that mothers with lower education and household income levels are more likely to perceive a poorer overall QOL and specifically poorer QOL of DOM 4 environmental support (Table 8) .
Maternal age
Age variable was shown to be negatively correlated with mothers' overall QOL, with rho (161) = -0.17 (P < 0.05). It was further shown to be negatively correlated with their DOM 1 physical health, with rho (161) = -0.24 (P < 0.01) ( Table 8 ). The scatter-plot linear regression (Fig. 1 ) displays the negative correlation between maternal age and QOL of DOM 1 physical health. The straight line tracks the apparently negative correlation between the two variables as suggested by the fewer points in the upper right and lower left of the plot area. Apparently, mothers who are older in age are more likely to perceive poorer overall QOL and QOL of DOM 1 physical health. This could be related to the childrelated care demand which could be straining on the 
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parents' physical health as they grow more advanced in age.
Marital status
A significant positive relationship exists between maternal marital status and their overall QOL, with rho (161) = 0.22 (P < 0.01). As indicated, mothers who were single were more likely to perceive poorer overall QOL as compared with married mothers. Furthermore, findings of a positive but weak correlation between marital status and QOL of DOM 1 physical health (P < 0.05), DOM 2 psychological well-being (P < 0.01) and DOM 3 social relationship (P < 0.05) are shown (Table 8) . Apparently, those mothers who were single and having a child with DS were more likely to perceive lower QOL in their three different life domains.
Religion, ethnicity and employment
Mothers' religious difference, whether Muslims or Christians or Buddhists, and their ethnicity difference, whether they were Malays, Chinese, Bidayuhs or Ibans, 16, 18 were not significantly correlated with their overall QOL (P > 0.05). However, a positive but weak correlation of religious difference and QOL of DOM 2 psychological well-being was noted, with rho (161) = 0.16 (P < 0.05). Employment status was not significantly correlated with their overall QOL (P > 0.05), although a positive but weak correlation with QOL of DOM 4 environmental support (P < 0.05) was noted (Table 8) .
Linear regression analysis
Linear regression analysis shows that the linear combination of the few background variables rural-urban locality, education, income, maternal age and marital status together accounted for 14.5% of the QOL variability in the sample (R 2 = 0.145; F = 5.24, P = 0.001). These findings merit attention and consideration by policymakers and service providers.
DISCUSSION
Findings for the QOL of environmental support domain (13.3 Ϯ 2.1), which is the lowest among the different life domains, is in concurrence with the mothers' background characteristics in terms of their education and household income. This study found that variation in mothers' background characteristics in terms of rural-urban locality, education, household income, marital status and maternal age was correlated with their QOL with statistical significance.
Within the local context, it is noteworthy that the access to some of the basic infrastructures are reported to lag behind some other Peninsular States although within the same country, with obvious rural-urban inequalities, where more of the poor are concentrated in the rural, 19 with incidence 8.4 vs. that of the urban (1.7). 18 Clearly, there is an implication for policy on service provisions and assistance for mothers with a child with DS in this state of Sarawak, with particular attention to the rural disadvantage. There is a need for flexibility in policy implementation that would take into consideration the rural-urban differences. 19 Present study findings of significant correlation of background variables such as the economic positions or material resources, education levels and QOL or well-being of mothers with a child with disabilities are also being cited and highlighted in several studies across different contexts. 11, [20] [21] [22] The lack of income or economic resources was reported to have strong association with families' perceived dissatisfaction with life, higher levels of psychological stress and decreased level of well-being. 11 Lower level of maternal education has been highlighted as significantly associated with various disadvantages. These include job opportunities and financial resources. It is correlated with maternal stress due to decreased level of accessibility to practical support and assistance in alleviating strain of care demand. 13 Role restriction and decreased competence due to associated difficulty in language use might be encountered by mothers who found it difficult to access public services that were in the national language, as reported earlier. 23 The inverse correlation of maternal age and mothers' overall QOL could be related to the needs to meet the various child-related care demands which were straining physically, especially as mothers grew more advanced in age. Furthermore, care demands were apparently not decreased as their child gradually grew and progressed to their teenage years and beyond, with their physiological and social-related needs as an individual. In addition to this, sources of family support and assistance available to mothers maybe gradually reduced with age. These include the support from extended families, for example mother or mother-in-law, or child's older siblings who might have grown up and had their own families to provide care for. However, this finding of inverse correlation of maternal age and QOL is in contrast with few other cited studies 15, 24 that reported no significant correlation of maternal age with QOL which could be due to their availability to support among mothers in these studies.
Apparently, as further shown in this study, mothers with a child having DS who were single were more likely to have poorer QOL (P < 0.01). This could be related to the various worries and child-related care demands which added to their other concerns as single mothers. Poorer mental health in single motherhood 6 and higher parenting stress among those who were divorced or widowed have been cited. 25, 26 On the other hand, spousal support or satisfaction within marital life has been reported to be associated with lower levels of parental stress in relation to parenting of children with disabilities. 22, 27 Findings of no significant difference between Chinese, Malay, Bidayuh or Iban mothers and their QOL in the local context is in contrast to findings of the two previous Malaysian studies which report ethnicity as a significant predictor of parental stress, where participants of Chinese ethnicity were associated with a higher risk than their Malay or Indian counterparts. 13, 14 The difference as found in these two studies could be related to their recruitment of participants which were mainly from the urban Peninsular Malaysian State, where the ethnic compositions (of mostly Malays with less Chinese or Indians) are relatively different from the local context, although both states are within the same country.
The present study indicates insignificant correlation findings of employment status and their QOL (P > 0.05). High percentage of the mothers attained low education level and earned a relatively low household income generally, even for those who were employed. Thus, employment status as a variable in correlation with their QOL did not yield significant findings (P > 0.05). This is in contrast with the previous two studies which reported positive correlation of employment status and their QOL as it helps to lighten financial burden. 13, 14, 28 Besides ethnicity and employment status which were shown to be non-significant as background variables, apparently, the choice of religion, as Muslims, Christians or Buddhists, was also insignificantly correlated with their QOL, although religious beliefs' positive correlation with parental coping was reported earlier. 13, 14 
CONCLUSION
Assessment of the multidimensional QOL of mothers with a child having DS revealed that QOL of environmental support domain, with mean score of 13.3 Ϯ 2.1, was the lowest among the different life domains. The findings provide insights into the extent of the mothers' experience of constraints and existing gap in their accessibility to various aspects of environmental support in the local regions.
Findings of positive correlation of mothers' selected background variables (locality, education, income and marital status) and their QOL (P < 0.01) indicated that those who lived in the rural, with low education and income levels and as singles perceived poorer QOL. Maternal age,which was shown to be inversely correlated with overall and QOL of physical health, indicated that those who were older in age were more likely to perceive poorer overall and QOL of physical health domain. Linear regression analysis shows that the linear combination of these variables together accounted for 14.5% of the QOL variability in the sample (R 2 = 0.145; F = 5.24, P = 0.001). On the other hand, ethnicity, employment status and religions differences were shown to be insignificantly related to their QOL.
Study findings point to implications for policy-makers and care providers. Those mothers from a background of rural locality, lower educational and income levels, as singles and older in age warrant priorities for service provisions, support and attention. It augurs well for care professionals such as nurses, doctors, therapists in their care provisions to mothers with a child having DS to be sensitive to their unique background characteristics and variation of needs. Furthermore, provision of care and support should be given, irrespective of their ethnicity or religious differences. Various service provisions and support that contribute towards meeting the needs and thus improving the QOL of mothers would indirectly enhance and promote the optimal growth and development of their child with DS.
